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JOSHUA F I E L D ,  President, in the  Chair. 

No. 777.--" Remarks on the  Formation  of  Entrances to Wet  and 
Dry Docks,  situated  upon a Tideway ; illustrated  by  the  prin- 
cipal  examples in the Port of  London." * By  John  Baldry 
Redman, M. Inst. C .  E. 

THE importance  of  this  subject  is so great,  that  lengthened  prefatory 
remarks would be  superfluous;  the  instances  which  may  be  ob- 
served on the  Thames, show that there  has  been  considerable 
variation in  the  opinions  and  practice of engineers, or that the 
subject has not  been  considered  important,  though, at the  same  time 
some  allowance  must  be  made  for  the  peculiar  circumstances of the 
Port of  London,  and  the  value of ground  upon  its  banks;  the 
question  therefore is, what  should  be  the  proper  direction  and 
shape  of a dock  entrance  in  reference  to  the  run  of  tide. 

The  practice  in  the  Port of London is to  dock a ship  upon the 
flood, just  before  high  water,  and  to  undock  her  at  about  the  same 
period  of  tide ; high  water  is  also  selected,  for  obvious reasons, as 
the  time  for  launching new  vessels from  the  building  slips. The 
angle  these  docks  and  entrances  make  with  the  line,  or  direction  of 
the  run of tide,  is a very  important  element  for  consideration,  much 
greater  working  facilities  being  afforded at some  than a t  others, 
where,  from  their  particular  direction,  expensive  additional  timber 
outworks  have  been  rendered  necessary,  to afford those  facilities 
which  the  entrances,  when finished, did  not afford. 

I t  is  only  necessary  to  refer to the  particular  position of some of 
the  principal  entrances,  to  exemplify  this. 

Plate 7, Fig.  ].-The  entrance at Blackwall  of  the  East 
India  Docks  is  considered  by  shipwrights  and  pilots of the 
port  to  be  well  situated ; it points  upwards, at  an  acute 
angle  with  the  line of' flood, and  is  at  the  same  time  covered,  to 
some  'extent,  by a projecting  pier  on  the  lower  side ; the effect 
is,  that  on a vessel  entering,  her  stern  being  driven  upwards 
by the  action  of  the  tide  upon  her  starboard  quarter,  she is drawn 
by  warps  without  much  difliculty  into  the  lock;  this,  however, 
is to  an  extent  only, as, with  the  wind  on  shore, a vessel is 
sometimes  driven  athwart  the  entrance,  and  nipped  between  the 

* The discussion on this Paper extended over portions of three evenings ; 
but an abstract of the whole is given consecutively. 
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lower  pier  and  the  projection of the  Brunswick  Wharf,  against 
which  her  larboard  quarter is driven  by  the flood and wind. This  
position is shown by  the  form  of a vessel within  the  entrance. 
In'this  state  of affairs it becomes necessary to  wait  for  slack  tide at 
high  water,  which sometimes, with a large  and  heavily  laden  ship, 
is a dangerous  experiment ; or else, to  heave  her  stern  down  against 
the  tide  from  the  starboard  quarter.  This  operation,  with  an en- 
trance so placed, is by  no  means so laborious as if  it  had  been  placed 
at right  angles to the stream. To the natural  position  of  this  en- 
trance, however, much  of  its  superiority is attributed,  there  being 
plenty  of  room  in  the  river  in  front  of  it,  nor does the  tide  set 
strongly  across it ; but  with  easterly  gales, large ships  would  for- 
merly  hang  until  the  slack  of tide, whereas now, with  the assist- 
ance of steam-tugs, vessels may  be  docked as soon as there  is 
sufficient depth  of water. 

This  entrance  was  formed for the  purpose  of  docking a limited 
number  of  large vessels on any one  tide. I t  has been stated,  that  it was 
with  this view that  the  outer  lock  gate  was  projected so far  outwards, 
towards  the  river ; the  circumstances  and  conditions of the  lock are 
consequently  similar  to  those  of a graving  dock,  and  it is supposed 
that  it  was so formed  with  the view of  waiting  for  the  slack  of 
tide,  this would preclude  docking  more  than one, or two vessels upon 
the  tide,  which, however, would  have sufficed for  the  original  re- 
quirements  of  the  India  trade. 

T h e  majority  of  the  docks  and  slips a t   the  respective  establish- 
ments of the Messrs. Wigrams  and Messrs. Greens, at Blackwall, 
point  more  acutely  to  the flood tide.  These docks are considered 
by  ship-builders  to  be well, placed ; they  are, however, much  ex- 
posed, as  the flood tide  sets  right  into  them ; this, however,  is  not 
of  such  importance as for the  entrance of a wet  dock, because a 
shipbuilder,  having  only one, or at  most two vessels to  take  into 
one  dock,  can afford to wait  for  the  slack tide. 

Plate 7, Fig. 2, shows  the  entrance at the  Blackwall-end  of  the 
West  India  Docks  and  of  the  City  Canal,  now  the  West  India 
South  Dock.  This was influenced no  doubt  by  the position, 
and the object  of  the  latter,  which  was to effect a through  com- 
munication  for  the  navigation,  and  to  cut off the  reaches  round  the 
Isle of Dogs ; but  which  failing  as a canal,  has  long been used as a 
lie-by  for  ships  and  timber. T h e  entrance  is  nearly  in  an  opposite 
direction  to  that  of  the  example  first  quoted,  and  forms  rather  an 
obtuse  angle,  or at least a right  angle  with  the flood. 

I t  is stated  by  gentlemen  who  have  been  many years connected 
with  the  port,  that  when  the  West  India  Docks were  first completed, 
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the  danger  to  loaded  ships was so great, that it became necessary to  
lengthen  the  upper  pier,  by  additional  timber  external works. The 
entrance,  in  its  present  state,  bears a very  good  character. 

This  entrance was formed  with a view to  docking  the  largest 
possible number of vessels upon  one  tide  (having  reference  to the 
arrival at that  period  of  the  West  India  ships  in fleets). The  basin 
was  formed as a tide  receptacle  for  these vessels as they  came  up 
the  river,  the  water  being  drawn  down  to  about  half  tide  level  in  the 
basin,  for that  purpose;  the  great  width of entrance  was no doubt 
allowed for vessels to  sheer  in  as  they  came  up; this,  however,  was 
not  found  practicable,  it  being necessary (as is now done), to  bring 
the vessels up  with head to  tide,  and  allow  them  to  drop  up  from 
the buoys off the  entrance,  across which the flood tide  runs  up  with 
strength ; it was also found  necessary to  carry  out a timber  jetty  to 
low-water  mark, off the  South, or Upper  Pier, to prevent vessels 
from  tailing  round  with  the flood on  to  the shore. The  great 
width  thus  eventually  obtained  between  the  wings  is  advantageous, 
as it  allows a vessel to  kant across, and  to  enter  without  the 
assistance of a quarter-rope, or a steam-boat ; another  advantage is, 
that  in  undocking, sufficient space is allowed  for  the  outward-bound 
vessel to pass  out,  the  inward-bound vessel being at the samectime 
within  the  entrance. 

Mr. Pitcher’s  graving docks, to  the westward of  the  canal  entrance, 
are  in  nearly  the  same  direction. 

Plate 7, Fig. 3.--The Blackwall  entrance  of  the  South  Dock 
answers  well  as  regards  direction,  although,  like  the  last,  it  is  nearly 
at  right  angles  to  the  stream, as, from  its  being  more  in a bight,  there 
is a slack  of  tide  across i t ;   i t ,  however, requires a dolphin  upon 
the  upper  side  at  low  water, to counteract  the  tendency  which vessels 
have, when docked upon  the flood, to tail upon Mr. Pitcher’s ways. 

Plate 7, Figs. 4 and &-The Western, or Upper  entrances  of  the 
West  India  Docks  and  City  Canal, or South  Dock, a t  Limehouse, 
are favourably  situated, as they  point  acutely  up  the  stream,  and 
considerable  facilities are afforded to  vessels entering,  by  the  West 
India  Dock  entrance,  on  account of its  direction;  the admission 
and  the  exit of light vessels can  thus  be  well  and  expeditiously  con- 
ducted. 

The  West  India  Dock  entrance  is considered well  adapted  to  the 
purposes of trade, as there is deep  water  on  the  north side, and 
there is an easy run  of  tide  across  it  towards  high  water. 

A t  Woolwich  Dockyard  there  is  great  variety  in  the  direction of 
the  building  slips  and of the  graving docks,  some are  nearly  square 
to ‘the stream,  in  other  instances  they  point  slightly up, and  in 
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others downwards, forming  an  acute  angle  with  the  line  of flood in 
some  instances,  and  an  obtuse  angle  in  others. 

A t  Deptford  Dockyard  there  is  equal  variety ; at the  lower  part 
of the  yard  they  are  nearly at right  angles  to  the  stream;  the  en- 
trance to the  lower basin points  slightly  up  the  stream ; that  to  the 
Transport  Dock is nearly  square ; a dock  above it is in  the  same 
direction ; but  the  dock  above,  in  what  is  called ‘‘ Dudman’s  Dock- 
yard,’’ points up  acutely  to  the flood ; a building  slip  above  this is 
in  the  same  direction,  and a dock  entrance  still  higher  up,  points 
upwards a t  a less acute  angle.  The  conditions of the  several  pro- 
perties  appear  to  have had as much  influence  upon  the  direction of 
these  slips  and  docks as any  other considerations. 

Plate  7, Figs. 6 and 7.-The entrance  lock  to  the  East  Country 
Dock  points  slightly  upwards,  as  also  that  to  the  Commercial  Docks : 
both are considered  good  working  entrances;  the  Graving  Docks 
on  either  side of the  Comnlercial  Docks  entrance  point  in a similar 
manner,  showing  that  the disposition of one  property  has influenced 
the  other,  as  regards  direction. 

From  the  particular  local  set of tide, the  angle of direction 
upwards is very  much  reduced. 

At each of these  two  entrance  locks,  two  dolphins  are  placed  in 
a line  with  their  upper  sides;  they  are PTO tanto elongations  of 
the  upper wings. 

On the  opposite  side of the  river  at  Mill Wall, Blackett’s  Graving 
Dock is nearly  square  with  the  stream,  pointing  slightly downwards. 

The  Graving  Dock  above  this (Mitchell’s),  below Messrs. Sea- 
ward’s Factory,  points  up  very  acutely  with  the  line of flood. 

T h e  docks of Messrs. Fletcher,  situate  between  the  Limehouse 
entrances of the  West  India  Docks, are nearly  at  right  angles  with 
the  river  in  their  immediate  neighbourhood ; but as regards  the 
general  contour of the  reach,  point  slightly  up  the  stream.  Very 
nearly  the  same  remark  will  apply  to  the  docks  of Messrs. Young 
at Limehouse;  the  character  these  docks  bear on the  river is very 
similar,  except  that as Fletcher’s  Docks  lie  in a bight,  they  are less 
exposed. 

Limekiln, or Limehouse  Dock  points up the  stream ; the  small 
dock at  Duke  Shore  belonging  to Messrs. Young,  though  standing 
relatively  very  similar  in  position  to  their  other  docks, is stated  by 
then1  to  be  perhaps  the  most  awkward  dock  in  the  river,  owing to 
the flood tide  from  Limehouse  reach  setting  right  into  it,  and  they 
consider  that  had  its  entrance  been  much wider, or its  direction 
much  more  acute  with  the  line of flood, much of this  incon- 
venience  would  have been avoided. 
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Plate 7, Fig. &-Messrs. Dowson’s Graving  Dock  at  Limehouse 
is  nearly  square  to  the  stream ; but  from  the  particular  set  of  tide 
in  this  portion  of  the  reach,  the flood making  over  from  Cuckold‘s 
Point,  this  dock  points a t  a very  obtuse  angle  towards  the flood, 

shown  upon  the  diagram ; great  difficulty is consequently  ex- 
perienced  in  docking a heavy  ship, a considerable  purchase  being 
necessary to  keep  her  in position until  near  high  water,  by  heaving 
down  her  stern  against  the  tide;  the  evil  at  this  dock,  and  the  one 
at Duke  Shore,  is  increased  by  the  st.rength  with  which  the flood 
tide  sets  directly  into  them. 

There  is a considerable  length of outer tidal basin, or  entrance 
to  this  dock,  between  the  gates  and  the  river ; but as the  quays, or 
wing  walls  which  form  the  sides  are  parallel  to  one  another,  and 
in  a line  with  the sides of  the  dock,  it is obvious, that  no  advantage 
is  gained,  in  reference  to  the  particular  direction  which a vessel 
assumes  whilst  entering.  This  length  of  entrance  appears  likewise 
to  have been principally  induced  from  the  particular  local  position 
of  the  dock, a public  street  crossing  it,  and  .the  site  of  the  swing 
bridge  consequently  determining  the  commencement  of  the  dock ; 
this  latter  remark  likewise  applies  to  the  next  example,  which 
is shown  in  the  same  illustration,  being close adjoining,  and  nearly 
parallel,  to Messrs. Dowson’s Dock,  but  pointing  slightly  down  the 
stream,  and  consequently  forming a more  obtuse  angle  with the 
flood than  even  the  last  example,  and  is  therefore, as regards 
direction,  even  more  awkwardly  situated ; but  the  widening  out  of 
the  wing walls, forming  the  entrance,  slightly increases the  facilities 
for vessels, both  departing  and  entering,  but  the  tonnage of such 
vessels is  inconsiderable. 

Plate  7, Fig. %-The Regent’s  Canal  entrance  lock,  which  leads 
into a large basin, or  wet  dock,  admitting vessels of  considerable 
burthen,  principally  colliers  and coasters, is nearly  square  to  the 
stream ; but  from  the  tide  setting  across,  upon  the flood, from  the 
opposite side, induced  by  the local. formation  of  the  river,  though 
not  in so great a degree as in  the  last  examples,  this  entrance 
forms  in  the  line of its  direction  an  obtuse  angle  with  the  set of the 
flood. It has a very  bad  character, on account  of  its  direction  and 
the  small  distance  between  the  wings at the  entrance, which had  no 
room  for  expansion,  from  the  gates  being, as in  graving docks, close 
to  the  river  bank.  The difficulty of  docking a ship  upon  the flood, 
must  have  been  very  great  before  the  addition  of  the  timber-works, 
which,  in effect, remove  the  entrance  gate?  further  from  the  run  of 
tide,  creating  slack  water  in  front of them,  and,  by  giving a greater 
wldth  between  the  jaws of the  entrance,  allow  somewhat  for  the 
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necessary  obliquity  in  entering,  and  afford  more  space  for a vessel’s 
bow to  be  turned down whilst  departing. 

Plate 7, Fig. lO.-Lavender Graving  Dock,  Rotherhithe,  bears 
an  excellent  character  for  its  convenience  for  docking ; it  is  nearly 
at   r ight angles,  pointing  slightly  up  the  stream.  But  its  character, 
as must  be  evident  from  former examples, is not  dependent  upon 
its  direction, as from  the  particular  set of tide  away  from  it,  in 
consequence  of  the  tide  setting  from  the  point below on  the  same 
side  to  the opposite shore,  it is left  in  an eddy, and consequently  in 
slack water. I t  becomes for  these reasons nearly  similar in its 
conditions  to a dry  dock  from a harbour,  wet  dock, or other  still 
water;  it  therefore  cannot  be  taken as an example  in  point,  except 
SO far as showing  that  there  are  particular  localities  and  bights  upon 
a tidal  river,  where  the  direction of the  entrance becomes  of  less im- 
portance.  Even t.here,  however, from  the  gates  being  placed SO 

near  to  the  river,  the  platform  is  carried beyond the  wharf-line, 
and  the necessity for  the  extension of piers  to  form a chamber  has 
been involved. The  object  in  this case, and  with  ship-builders 
generally,  has been, no  doubt,  in  placing  their  gates so close to the 
river,  to  get as great a depth of water as possible with  the  least 
amount  of  excavation,  to  shorten  the  dock as much as possible, with 
reference to the  expense  of  construction  and  the  cost of land. I n  
many  situations  on  the  Thames  the  existence  of a road, or street 
parallel  to  and  not far distant  from  the  stream,  has been the  cause 
of  an  encroachment  upon  the  river. 

Plate 7, Fig 11.-The Shadwell  entrance  of  the  London  Docks 
points so much  down  the  river, as to  form a very  obtuse  angle 
with  the  stream.  The  inconveniences  that would otherwise result 
to vessels entering  are,  from  various causes, obviated at  this 
entrance, which, in  fact,  bears a very  good  character.  One of these 
causes is, that  the  set  of  the flood tide is across  the  river,  towards 
the  opposite  shore  from  the  bight below the  entrance,  which is left 
i n  comparatively  slack  water,  and is thus  more  at  right  angles  with 
the flood on account of this  particular  set.  The  great  width be- 
tween  the wings and  the  additional  timber  external  works also afford 
great facilities, both when docking  and  undocking vessels. I n  this 
latter  case  the  capabilities  arise,  like those at  the  Blackwall  en- 
trances  of  the  West  India  Docks,  from  the  judicious  construction  of 
the  external  works,  which, however, have  in  both  instances been, to 
a great  extent,  of  subsequent  formation,  to  obviate  evils  attendant 
upon  the  original  form. I t  will  at  once  be  seen,  by  referring  to  the 
plan of this  entrance as it  now exists, that  the conveniences for  dock- 
ing  must  have  been  much less, before  the  external  works  were 
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added. The  timber  pier  added  to  the  western,  or  upper  wing  and  the 
dolphin,  form,  with  the  northern  portion  of  the  wing  wall, a line of 
direction  pointing  up  the  stream,  which is the  desirable  direction  for 
docking a ship upon the flood as she  swings  round,  her  larboard  quar- 
ter  coming  in  contact  with  thedolphin,  and  her  starboard bow with 
the  timber  pier ; she is thus  prevented  from  tailing  upon  the  shore  on 
the  upper side, as she would otherwise  have  done  without  these 
external works. T h e  timber  pier  and  dolphin on the  lower side, 
perform  the  same office towards a vessel leaving  the  dock  just  after 
high  water, or being  docked,  when  there  is  no  run  of  tide,  and  the 
south-west wind blowing  her  on  to  the  shore  below  the  entrance. 

Much  of  the  external  wing  wall on the  lower, or eastern side, 
might  have been  dispensed with,  had  the  direction  of  this  entrance 
been more at right  angles  to  the  stream ; it  is, however,  to  be ob- 
served,  that  this  direction  would  not  have  suited so well as the  one 
adopted  in  the  general  plan  of  the docks. This  entrance possesses 
an  advantage  pointed  out  in  the  instance  of  the  Blackwall  West 
India  Dock  entrance,  from  the  great  width,  allowing  two vessels 
to  pass. 

Mr. Henry R. Palmer,  the  Engineer  employed  to  construct  this 
entrance,  published  in 1828, a paper  entitled ‘‘ Report  on  the Yro- 
posed Eastern  Entrance  to  the  London Docks.”* 

I n  that  paper Mr. Palmer says :- 
G The  taking of a ship  into a harbour is required to  be  performed 

by  the  persons on board,  and  therefore  the  line of direction of the 
entrance is made as simple as her  security  from  the wind and  its 
consequences  upon  the  water  will allow. I f   t h e  same  force  can 
with  safety  be  employed  to  conduct a vessel to  still  water,  which 
has taken  her  to  the  mouth of it,  the  entrance  will  be  performed 
with  most ease. 

( 6  On  the  sea coast, the wind, and  its consequences upon  the 
water,  constitute  the  principal  forces  to  be  contended  with ; the 
current of the  water  being  comparatively  of  little, or no  value. On 
a river,  the  current  of  the  water becomes an  essential force, and 
that  in  proportion as the  width of the  river is diminished. 

It is obvious, that  in  both cases, it  is preferable  to  make  these 
forces  subservient  to our purpose, when it is practicable,  and  in  the 
formation  of an  entrance  to a harbour, or a dock,  its position, direc- 

* The Author  had  not  the  advantage of an inspection of this  document, until 
after  the  compilation of his own  remarks, as he  had been unable to  obtain 
a copy until after the discussion  had  commenced, when one was lent to him by 
ayormer  Assistant of Mr. Palmer’s. 
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tion,  and  form,  should  be  such as to expose a vessel to  as little 
action as possible, not  available  to  this  object. 

“ T h e  comnJunication  between a river  and a wet  dock,  being 
through  the  medium of a lock, whose limits  but  little  exceed  the 
dimensions  of  the  ship  that passes through,  it is important  that  the 
water  about  the  entrance  to  that  lock  should be, if possible,  quies- 
cent. If it  have a running,  or  turbulent  motion,  considerable  labour 
is indispensably  necessary to conduct a vessel within  its  narrow 
channel  with  safety;  we  therefore find, that  many  of  the  public 
docks  are  provided  with  an  externaI area, or  basin, which  is  in fact 
a harbour,  whose  entrance is sufficiently  wide to  admit vessels 
during most  weathers, while at the  same  time  it  has  the effect of 
producing  still  water  where  that  is  required.” 

T h e  adoption of this  principle  upon  the  Mersey  and  upon  the 
Humber, on account of the  heavy sea, is referred  to ; also  the en- 
trance  to  the  Hull  Docks,  from  the  river  Hull  being  formed  in a 
recess or fore-bay. 

T h e  entrance  to  the  Bristol  Docks is referred  to  by Mr. 
Palmer, as a precedent  for  the  case  then  under  his  consideration, 
where  the  entrance  locks  point  down  the  stream  and  form an 
obtuse  angle  with  the  line  of flood, and where, as Mr. Palmer 
says :- 

L ‘  Vessels go  up  with  the flood tide  only,  and  sail  most  generally 
a t  once  into  the  entrance.  When  the  wind is high  and  corres- 
ponds  with  the  tide, a rope  is  sent on shore  opposite  the  entrance, 
and  being  connected  with  the  stern,  the  ship  is easily presented  to 
the  lock,  and is conducted  into  still  water  without risk.” 

It may  be  observed,  that  the  extreme  narrowness of the Avon 
necessarily  induced  such  an  arrangement. 

The  particular position of the  entrances to the  Runcorn  Docks 
is next  reviewed ; those  through  the  locks, Mr. Palmer  describes 
as “parallel  with  the  current,”  in  reference  to  which  he subse- 
quently says :- 

“Inasmuch as the vessels are  not  required to deviate from the 
direction of the  current (i. e. to  lie  across  it),  not  only is their  in- 
troduction  not  made difficult by  the  motion of the  water,  but 
actually  accomplished  by it without risk.” 

Of the  docks  in  the  port of London,  Mr.  Palmer says:- 
“ w h e n  we  contemplate  the  immensity  of the traffic on the 

Thames,  and  the  extent of accommodation  afforded  to  the  shipping, 
as compared  with  other  ports,  it is surprising  that  the  entrances to 
the  numerous docks should  be less convenient  than  those  on  rivers, 
whose navigation is more difficult. The  entrances are all narrower, 
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so that  when  the  head of a ship  arrives  within  its confined  space, 
the  stern  is opposed to  the  action  of  the  current. ” 

Mr. Palmer  then  describes  the  entrances  to  the  principal  public 
docks, and  the  labour  entailed at the  graving  docks  on  account  of 
their position ; in  reference  to  this  he  says :- 
‘‘ Now as the  force  of  the  water  upon  the  ship  is  the  same  between 

the  same  parallels,  the  strength  required to resist it  will  be  the 
same, whether  the  head  points  up or down  the  stream.  But,  it  is 
argued,  that  if  the  entrance  coincide  with  the  direction  of  the 
stream (i. e. points  down),  the vessel may be  forced  against  one  of 
the  side walls ; and if no  exertion  be  made to prevent  such  an effect, 
it undoubtedly  would  sometimes  occur.  But  the vessel must  be 
controlled  by  ropes at the  stern,  connected  with a mooring,  with 
less  force in  this position, than  when  laid  across  the  stream,  and 
proportionally so in all the  intermediate  angles. 

“Now  if  the  entrance  point  up  the  stream,  the vessel must  be 
allowed  to pass first  above  the  entrance,  and  then  be  drawn  towards 
it with a force  greater  than  that  required to resist her  motion, as 
in  the  former case, because the motion  of  the  stream is added  to 
that of the vessel. Although  the  difference  in  the  quantities of 
force  and  labour  may  not  be  great,  the  direction  of  the  entrance,  if 
narrow,  should  be  guided  by  localities,  such as the position in  the 
river,  the position of moorings, &C.” 

After  stating  that  the  above  reasoning  applied  to  narrow en- 
trances,  with  the  gates close to  the  river,  inapplicable  for  the  London 
Docks,  and  referring  to  the  want of width at  most of the  entrances, 
and  the too close proximity  of  their  gates  to  the  stream, Mr. Palmer 
describes  his  plan  for  the  Shadwell  entrance,  in  accordance  with 
the principles  above  laid down, and which was subsequently  carried 
out  under  that  Engineer. 

That  entrance,  however,  by  additional  outworks, resolves itself 
into a very  different  form. 

Plate  7, Fig. 12.-The entrance to the  Grand  Surrey  Docks 
and  Canal,  Rotherhithe,  points  slightly  down  the  stream ; but  from 
the  local  set of the  tide  from  the  opposite  shore, its line  of  direction 
forms a very  obtuse  angle  with  the  set  of  the flood. T h e  effect pro- 
duced by this  is  evinced  in  an  external  timber  jetty  and  dolphin, off 
the  upper side, by  which a vessel is brought  up upon the flood, in 
the  right position in a line  with  the  entrance,  which  is obviously 
insufficient as to  width  and  length, when the  set  of  the  tide  is com- 
sidered,  without these external works. The  direction  of this entrance 
has probably  been influenced by  local  circumstances  connected  with 
neighbouring  properties. 
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Plate  7, Fig. I3.--The Wapping, or central  entrance of the 
London  Docks is situated at  right  angles  to  the  stream.  Its  direc- 
tion  in  such a position  must  no  doubt  have  been influenced by  local 
circumstances. I t s  direction  for  the  two  purposes  of  docking  and 
undocking is tolerably  eligible ; but  there is a deficiency  of length 
towards  the  river,  and  splaying out of  the  wing  walls;  dolphins 
have  consequently  been  rendered necessary, but  they  are  placed at 
such a distance  out as to  act  similarly  to  the  moorings  at  other 
entrances.  There  is a local  eddy of the  tide off this  entrance,  which 
makes  its  direction  of less consequence. It is  principally used for 
small vessels and  barges. 

The  upper  entrance of the  London  Docks,  called  the  Hermitage 
entrance,  is  nearly  square  to  the  stream,  or  inclining  slightly 
downwards.  This  entrance is not used ; the  principal  trade 
is thus  carried  on  at  the  lower  eastern  entrance at Shadwell, 
where  large sums of money have been expended  in  the  repairs 
and  improvement of the  immediate  outlet or entrance. 

St. Saviour’s Dock  entrance,  on  the  opposite  side of the  river, 
points  very  much  down  the  stream ; but  it  is supposed by persons 
connected  with  the  port, t,hat its  original  formation was out of 
some  natural  inlet  in  the  shore,  outside  the  marsh wall, and,  being 
only a tide  dock,  the  direction of the  entrance  was  not considered 
so much  an  object, as in  the  neighbouring works. I t  would, 
however,  be supposed, that  the  direction of the  entrance  to  such 
a dock was a consideration of importance ; but a comparison of this 
example  with  that  of  Limekiln  Dock  on  the  opposite side, and 
which has before  been  quoted  as  pointing  acutely  up  the  stream, 
shows how various  have been the modes of treating  these  tidal 
constructions. 

Plate 7, Fig. 14.-The St. Katherine’s  Dock  entrance  points 
slightly  down  the  stream.  There  is  at  that  spot a great  depth of 
water, and  ships are frequently  docked  after  the  tide  has  fallen,  ac- 
cording  to  the  judgment  of  the  dock-master,  whether  it  can  be  done 
safely. Under these circumstances  the d i redon  up ,  or down, is  not 
o f  the  same  importance as in  other examples. But  an  evil is en- 
tailed a t  these docks, by  the  small  amount  of  width  between  the 
wing  walls at the  entrance;  the  particular  locality must, how- 
ever,  have necessarily involved this, and  the  wings  were  probably 
projected  and  splayed  out as much  as  the  nature of the  site  would 
allow. The object  here also was to  dock  ships  quickly,  and also 
upon a falling tide. F o r  this  the  lock  has  three  pairs of gates,  the 
outer  pair  being  placed as close to  the  river as possible. The  fact of 
a public street  here  running  parallel  to  the  river,  and  the  entailment 
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of a swing  bridge  over  the  lock  also  prevented  any  great  splaying 
out  of  the  wing walls. 

I n  reference  to  the  general  question  it  may  be  observed,  that  the 
foregoing  examples  resolve  themselves  into  three classes, viz., dry, 
or graving docks, wet,  or  floating docks, and  building slips. 

Plate 7, Fig.  15.-Withexamples of the first  class, viz., the  dry, 
or graving docks, the  great  desideratum  appears  to be, to  get  them 
placed a t  such  an  angle  to  the  course of the tide, that  ships  may  be 
docked  upon  the flood with  the  greatest  facility.  There  exists  but 
one  opinion,  among  persons  acquainted  with  the  practice  of  docking 
ships  upon  the  Thames,  as  to  what  this  direction  should  be, viz., an 
acuteangle  to  the flood, or,  in  other words, pointing  upwards; 
some  recommending (if the  site  will  allow  it) a direction  nearly  up 
and  down  the  stream,  others  an  angle of about 45", with a 
dolphin  half  the  length of the  ship,  above  the  entrance,  to  keep  her 
from  tailing  on  the  ground if the wind should  be on-shore. It is 
obvious, that  the  greater  the  degree of obliquity,  the  more  the  river 
frontage  will  be  required  for  each  entrance.  Ships  are  usually 
docked  head  first, and  turned  out  stern  first,  from dry docks. If the 
line of direction of the  dock  points downwards, and  forms  an  obtuse 
angle  with  the  direction  of  the flood coming  up, or is even  square 
to  it,  considerable  labour  and difficulty are iuvolved, in  heaving 
down  the  stern of the vessel against  the  tide, so that  she  may  be 
in  aline with  the dock. This  very  force of the  tide is taken  advan- 
tage of, and assists in  placing  the  ship in a proper position, when  the 
dock  points  up  the  stream.  This  direction  is  equally  advantageous 
in  undocking vessels from  dry docks, as  the  almost  invariable prac- 
tice  is  to  turn  them  out  stern foremost ; thus  the vessel's quarter first 
meets  the  tide,  is  carried  upwards,  and  her bow is brought  against 
the  tide  in  the  most  convenient position for  mooring  her. 

Plate 7, Fig. 16.-With wet, o r  floating docks, the  case is altered, 
as regards  undocking,  and  this has been  met  by  the  greater  width  at 
the  entrance,  formed  by  the  spreading wings on  either side. The 
circumstances  attendant  upon a ship  entering  are  precisely  the  same 
as  when  approaching a graving  dock ; but  in  undocking a loaded 
vessel from a wet dock, she is brought  out head  first. I f  the 
entrance  pointed  up  the  stream,  the vessel's bow would require  to 
be  kanted  up  immediately  she  met the tide ; this would cause  con- 
siderable  inconvenience  to a n  outward  bound vessel, which  should 
swing  with  her bow downwards. Ships  are  frequently  taken  out 
with  their sails set on a fair wind, and  in  such a case, a fault ir? 
direction would be  still  more  severely felt. 

A direction  nearly  square to the  stream is recommended by some 

Downloaded by [ University of Liverpool] on [16/09/16]. Copyright © ICE Publishing, all rights reserved.



170 DOCK ENTBAACES. 

authorities as the  best  for  wet  docks;  others recommend an  acute 
angle  of  about 60' with  the flood, as shown  in  Fig. 16. T h e  
amount of this  angle,  however, becomes of less importance, if a 
great width is obtained at the  entrance,  by  rounding  out,  or 
splaying  the wings. The  upper wing,  or  pier head should  be 
formed  to a flat curve, o r  even a straight  line, so as to  present a 
favourable  angle  to  the  tide,  for a ship  entering,  The  lower  pier 
head, or  wing,  should  be  rounded, or splayed off very  much,  to 
admit  of a vessel, whilst  going  out,  turning  with  her head upon 
tide ; it  should also project  about 30 or  40 feet  further  out  than  the 
upper  pier,  in  order to cover  the  entrance  and  render  it  more 
accessible. 

The  great variations  that  exist  in  the  examples  on  the  Thames, 
are  attributed  by  persons  interested  in  shipping, to the  importance 
of the  subject  never  having been  sufficiently  considered, and also to 
want of capital  and  available  space on the  banks of the  river. T h e  
positions of dry  docks have, no  doubt,  in  many cases  been regulated, 
irrespective  of  any  other  considerations,  simply  by  the  particular 
arrangement  of  the  ground  in  which  they  have been constructed, 
the  direction  of  the first dock  regulating  that of its successors, 
which  were  built  parallel  to it. 

The  great desideratum  with  docks  of  each  description  appears  to 
be, to  obtain as great a width as possible at  the  immediate  entrance, 
and  the  larger  this is, of less  importance does the  angle become. 
T h e  width is considered  by  many  shipwrights as the  most  important 
element of consideration ; with a great  width, a small  amonnt  of 
heaving  on  one  purchase,  or  the  other,  will  correct a great  amount 
of error  in  direction. A ship, when being docked a t  such a n  
entrance, first touches  the  upper  pier,  and  her  stern  must  then  be 
drawn down, to  bring  her  in a line  with  the  entrance ; the  greater 
the  width  therefore,  the  better  angle  for  leverage, or purchase, 
will  be  obtained. I t  is  also a great  desideratum  to afford plenty of 
room  to pilots, whether  they  happen  to  be  taking vessels into, or 
out of wet docks. 

As regards  building  slips ; their  direction  appears,  like  many 
instances  of  graving  docks,  to  have been influenced, on  the  banks 
of the  Thames,  and  perhaps also on  other rivers, by  internal  local 
circumstances  connected  with  the  tenure  and  division of properties ; 
the  construction  of  one  slip  has  also  governed  the  direction  of  those 
in  the  immediate  vicinity,  which are generally  parallel  to  the first. 
This  direction,  it  will a t  once  be  seen,  cannot  be so important  as  in 
the  instance  of  graving  docks ; still, however, as vesselsare  launched 
stern  foremost,  and  usually  about  the  same  period  that  admittance 

c 
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intograving  docks  takes  place,  the  same  reasons  that  influence  the 
direction  of  one would affect also  that of the  other : that is, a vessel 
being  launched,  and  her  stern  carried up, her  head would be 
brought  up  against tide, which is the most convenient position for 
mooring  her,  consequently a position slightly  inclining  up  the  stream, 
appears  desirable ; practically, a direction  square to the  stream an- 
swers  the purpose, and  is  the best, having  reference to the  value 
of a river  frontage. 

The  directions  herein  referred to as apparently  the  most  de- 
sirable,  are,  an  angle  of  about 450 pointing  up  the  stream,  for 
Graving Docks,-an angle of about 60°, in  a similar  direction, 
for W e t  Docks,-and a right  angle  for  Building  Slips. 

No one  knows  better  the  importance  of'the  subject  than  the  ship- 
wrights  and pilots, and  with how much less risk vessels may  be docked 
at some establishments  than at others. T h e  operation  of  docking a 
valuable  ship,  with  perhaps  but  very few inches to  spare, is a t  all 
times a nervous process, and  they  who  are  in  the  constant  habit of 
conducting  such  operations  can  give  the  best  practical opinions on 
the subject.+ 

* The opinions of Mr. Dowson,  Mr. Knight, Capt. Bond,  Capt. Evans, 
Mr. Kinipple, Mr. Green, Mr. Haslip, and Mr. Wigram are given in  letters to 
Mr. Redman, from whence the following extracts  are made :- 

Mr. Dowson says :-'' I have read with some attention your remarks on the 
several wet and dry dock entrances on the River Thames, and also examined 
the sketch J-ou sent me (Fig. 16, Plate 7). 

" T feel a strong conviction that  a  great  error has been committed in the con- 
struction of  most of them. My opinion  is, that the entrance should stand in a 
line, nearly up and down the stream ; so that when a ship comes alongside the 
jetty, for the purpose of docking, the bow would easily enter, and much time 
and labour be saved in heaving the stern down, against the flood  tide. 

'' The entrance into my dock and  Duke shore are both very bad, and the evil 
is increased by the flood tide  running particularly strong. 

'' I admit that,  in wet docks, where the entrances, or jaws outside the dock 
gates, are generally so wide, the evil is not so severely felt ; but I remember 
when the West India Docks, Blackwall end, were first made, the danger for 
loaded ships was so great, that  it was found necessary to extend the upper pier 
in  the manner I prefer. 

6' I attribute  the bad entrances to want of judgment, want of capital, and per- 
haps of space on the shore of the Thames." 

Mr. Knight  says :-'l With reference to the  general question, I think  it may 
be presumed, that  the entrances to  the public dock establishments have been 
constlvcted in  a manner deemed most eligible (having reference to the sct of 
the tide), for the purpose of docking loaded ships, and  that  the construction 
of the graving doclrs has been more particularly determined by internal con- 
siderations, as  regards  the ground on which the docks have been formed, 
although the entrances to the public docks  may, in some  cases, have also been 
influenced by similar considerations. As regards  graving docks, it is to be 
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The Paper is illustrated by a series of diagrams of the forms of 
the Dock Entrances in the Port of London, from which Plate 7 
is compiled. 

observed, that they are comparatively but seldom used, and  that  the slack 
of tide is generally taken advantage of, to dock the vessels. 
'' The entrance to the East  India Docks, pointing upwards to the stream of 

tide, is probably the best direction which could be given to it, as the stream 
of tide  runs  rather strongly across it, and until the introduction of steam tugs, 
large vessels  would occasionally hang, until  the tide slacked ; now  by means 
of a quarter-rope, the stern can be hove down the stream, when the head is 
pointed to the lock, and the vessel brought into the line of direction of the 
lock, without the vessel being brought to a right angle with the stream. 

" The following are  the observations I have received from Captain Bond, 
of the  East  India Docks, and Captain Evans, of the West India Docks. 
'' Captain Bond says :-' I think  the  East  India Dock entrance has an 

advantage over the other docks, in having plenty of roam in  the  river, and the 
tide never running  hard, except when it blows with an easterly gale ; and now 
we have the use of the  tug to keep the ship's stern down,  we can dock  imme- 
diately we have water ; before we had tugs, if the wind blew hard,  the  large 
ships would hang  until the tide slacked.' 

" Captain Evans says :-' I am decidedly of  opinion, that the Blackwall 
entrance into  the  West  India Dock, is by far  the best constructed in the port 
of London. Its bell mouth giving sufficient room to kant the largest vessel 
that ever was docked in  the port, and that without the assistance of either a 
quarter-rope, or that of a steam-boat, although it must be admitted, that  the 
length of the lock is in some measure an impediment to the quick dispatch of 
business. Had the basin been carried about 70 feet further out, and the bridge 
kept within the lock-gates, I should tben consider it a perfect model for art 
entrance, and I am of opinion, that  all dock entrances should rather incline 
upwards with the set of the tide, which would make them easier of access 
upon the flood, as all vessels  of any magnitude should be brought with their 
head upon tide, to  enter with safety, where there is a strong  cmrent ; but 
where an entrance is formed in an eddy, or counter tide, which is to be found 
in various parts of the Thames, I would  recommend, that  the lock should be 
placed at  right angles with  the flood, in the stream ; and when there is a strong 
tide immediately across the entrance, it should incline upwards, with the 
lower pier-head carried about 25 feet, or 30 feet further into the stream, than 
the upper one, as that would cause a partial eddy, and thereby make the 
entrance easier of access, as well as facilitate the docking.' 

$6 The great width of the Blackwall entrance of the West India Docks is 
advantageous, as regards the uudocking, as it admits of the inward vessel being 
within the entrance, and leaves sufficient  room for the outward ship to pass 
out. In this respect the Shadwell entrance of the London Dock may possess 
the like advantage." 

Mr. Klnipple says :-l' I have long paid attention to the different entrances 
into the various wet and dry docks on the banks of the river Thames, and 
consider, that an anglc of 45O,  pointing up stream to the set of the tide, is in 
every way the most eligible; for instance, Limehousc Bridge Dock, which I 
now superintend, from being nearly at  right angles to the stream, and from 
the set of the tide being so strong, particularly  at the height of the spriugs, 
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